June 10, 1992

TO : Secretary
FM : Chief, Frequency Allocation Branch, OET
RE : June 5 Filing of Ellipsat

Attached are (1) Letter dated June 5 from Jill Abeshouse Stern,
Counsel for Ellipsat, to Donna Searcy, Secretary, FCC; (2) Letter
dated June 10 from David R. Siddall, Chief, Frequency Allocation
Branch, OET to Jill Abeshouse Stern, Esq.; and (3) "Selected Press
Coverage" (packet of press clippings). This material should be
filed in Docket, 92-28/ PP-30. I have removed the material for
which confidentia eatment was sought pursuant to paragraph 1 of
the June 5 letter.

RECEIVED
JUN_1.0 1992,

FEDERAL COMMUNICATIONS COMMISSION
OFFICE OF THE SECRETARY

No. of Copies roc’d_?_____—-
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FEDERAL COMMUNICATIONS COMMISSION
WASHINGTON, D.C. 20554

JUN 10 1392

IN REPLY REFER TO:

RECEIVED

Jill Abeshouse Stern, Esqg. .

Shaw, Pittman, Potts & Trowbridge {JUN~LQJQ%L

2300 N Street, N.W. o
Washington, DC 20037 FEDERAL COMMUNICATIONS COMM
OFFICE OF THE SECRET,
Re: Request of Ellipsat Corporation that Information Fi
on June 5, 1992, Relating to ET Docket No. 92-28,
PP-30, be Withheld From Public Inspection

Dear Ms. Stern:

This responds to your letter of June 5, 1992, in which you
request that information you filed that relates to a June 2, 1992
patent application of Ellipsat Corporation be protected from
public disclosure pursuant to 47 C.F.R. § 0.457(d) as trade
secrets and commercial information that customarily would not be
released to the public.

You are advised that the Chief Engineer has delegated to me
responsibility for responding to your request and that I have
reviewed the material in question. Pursuant to Section 0.457(4d),
I have determined that the substance of the information contained
in the submission already has been placed in the public record by
Ellipsat, see, e.g., the above-referenced letter itself and
Application for Authority to Construct Ellipso'™II dated June 3,
1991, at pp. 24-40.

Accordingly, I have determined that the information you have
filed subject to a request for confidential treatment does not
constitute a trade secret or commercial information that
customarily would not be released to the public. Therefore, I
deny your request for confidential treatment, and consistent with
your request made pursuant to 47 C.F.R. § 0.459(e), I am
returning herewith the only copy submitted of the material marked
confidential.

Sincerely,

DMiddal 1, Chief

Frequency Allocation Branch

Enclosure

cc: Counsel for Applicants:
AMSC, Constellation, LQSS,
Motorola, & TRW Inc.
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(703} 821-2397 (703) 777-8320

June 5, 1992

JILL A, STERN
(202) 863-8380

Ms. Donna Searcy

Secretary

Federal Communications Commission
1919 M Street, N.W.

Washington, D.C. 20554

Dear Ms, Searcy:

On behalf of Ellipsat Corporation, I am enclosing supplemen-
tal information that further supports Ellipsat’'s claim of enti-
tlement to a pioneer's preference as the first applicant to file
a concrete and innovative system proposal. These materials are

as follows.

1. Information about a patent application, filed June 2,
1992, by Ellipsat in connection with its ELLIPSO™ satellite sys-
tem. This information is protected from disclosure by Commission
Rule 0.457(d) as trade secrets and commercial information that
would not customarily be released to the public. To the extent
necessary, Ellipsat specifically requests that the information
not be made routinely available for public inspection. The con-
fidential information is being submitted in a sealed envelope
with a copy of this letter attached. Ellipsat is willing to make
the confidential material available under the terms of the Pro-
tective Order, DA 92-674, released May 28, 19392, 1If this request
for confidentiality is not granted, Ellipsat requests that the
materials be returned.

While there are additional materials that Ellipsat could
submit about its system, the enclosed materials have been care-
fully selected to document those unique innovations that are cen-
tral to Ellipsat's system design, its preference claim and the
Commission's objectives. Ellipsat sees no reason to submit mate-
rials relating solely to design of specific system components,
like power management systems and hand-off procedures, that would
be part of the implementation of any low-earth orbit system.

2, Selected press coverage about the Ellipsat system dem-
onstrating the innovative nature of its system and the fact that
Ellipsat was the first of the large LEOS to file a concrete
application at the Commission. A recent Space News article is
included, which documents the serious consideration being given




SHAW, PITTMAN, POTTS & TROWBRIDGE

A PARTNEASHIP INCLUDING PROFESSIONAL CORPORATIONS

Ms. Donna Searcy
June 5, 1992
Page 2

to elliptical orbits in connection with various international
satellite systems, including ESA's Archimedes project, following
Ellipsat's application.

Should there be any questions concerning this matter, kindly
communicate with the undersigned.

Sincere;z;aﬁéiémﬁ4<
11 Abeshouse Stern
JAS:csg

Enclosures
cc: See attached list



ell?psat

SELECTED PRESS COVERAGE

1120 19th Street, N.W., Suite 480 Washington, D.C. 20036 Tel: 202-466-4488 Fax: 202-466-4493
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WARC World Impact:
New Systems Get
Spectrum Assignments

Worldwide allocations for new generation of LEOs, other
services point to expanded satellite universe.

n October 12, 1993, new
O international frequency allo-

cations for mobile satellite,
personal communications and broad-
cast satellite sound will all go into
affect. The regional and worldwide
spectrum assignments for those
telecommunications initiatives are
the result of some forty days of
intensive international negotiations
in Malaga-Torremolinos, Spain, site
of the World Administrative Radio
Conference (WARC).

Jan W. Baran, United States Am-
bassador to the WARC which ended
March 4, said “the Conference was
a major success for the US.” For
nearly five weeks, 1400 delegates
from 127 of the International Tele-
communications Union's 166 nations
met in Spain to discuss frequency
allocations for new technologies.
WARC-92 was the first major fre-
quency allocation conference to be
held since 1979 when the all world-
wide Radio Regulations were re-
viewed.

During the 1980s, the ITU. organ-
ized four WARCs: two concerning
the mobile spectrum (in 1983 and
1987), one held in two sessions on
geostationary satellites (in 1985 and
1988), and one in two sessions on
high-frequency broadcasting (in 1984
and 1987). Because none of these
WARCs were able to substantially
modify or extend the bands allo-
cated to their respective services,

by Lou Manuta
Washington Bureau Chief

frequency allocation changes had to
be addressed at subsequent meet-
ings.

Preparing for
WARC-92
In 1990, the ITU Administrative
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Source: The Communications Center

Council drew up the agenda for
WARC-92 to address potential modi-
fications to the International Table
of Frequency Allocations. WARC-92
was asked to address the spectrum
requirements for mobile and fixed
services, Broadcast Satellite Service
{BSS-sound), High Definition Televi-
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(Left) The WARC delegates hammer out
new policies; (below) The Palacio de
Congresos in Malaga-Torremolinos,
Spain was the site of the 1992 WARC.

sion (HDTV), and Future Public Land
Mobile Telephone Service (FPLMTS),
which includes the Personal Commu-
nications Service (PCS).

In the official U.S. report, alloca-
tions were also requested for low-
earth orbiting (LEQO) satellites, both
above and below GHz. The LEO
proposals above 1 GHz were for
global voice telecommunication serv-
ices such as those proposed by
Motorola, Constellation, Ellipsat, TRW,
and Qualcomm. (See System com-
parison chart on next page). LEO
satellites below 1 GHz would be used
primarily for low-data rate commu-
nications, such as messaging and
position location, to handheld re-
ceivers. Companies involved with
the so-called small, light satellites or
“Little LEOs” include Orbcomm,
Starsys, and VITA.

Other than the LEO proposals,
numerous recommendations were
made for the Mobile Satellite Service
(MSS), HDTV, FPLMTS, PCS, Fixed
Satellite Service (FSS), and intersatel-
lite space services above 20 GHz.

The process for selecting the
United States allocation proposals
began in late 1989 with the first of
three requests by the FCC for com-
ments from the private sector. As a
part of this process, an industry
advisory committee was established
to make its own proposals. From
these varied sources, the agency
made its recommendations for

private usage of the
satellite services
and filed a repont
with the Depart-
ment of State, the
official United
States’ representa-
tive to WARC-92. Simultaneously,
the Interagency Radio Advisory
Committee, composed of those
governmental agencies which use
radio spectrum, informed the Na-
tional Telecommunications and
Information Administration (NTIA)
which frequencies the government
would prefer to employ for specific
services. The State Department then
reviewed the materials from the FCC
and NTIA and finalized its report.

The WARC Begins

Some fifty-two representatives,
made up of government personnel
and members of the private sector,
were named to the U.S. delegation.
In addition, another 25 or 30 US.
representatives of the different inter-
ested companies attended the WARC
as “special advisors.” The official
and unofficial U.S. delegation made
the trek to Spain for the February
3rd commencement of the Confer-
ence and were asked to divide their
extended 10-12 hour work days to
six committees and one plenary
working group. These committees,
in turn, were divided into working

groups where the majority of the
negotiations and discussions occurred.

For example, Working Group 4B
was asked to consider proposals

related to mobile communications
between 137 MHz and 1 GHz (direct
sound broadcasting, LEO satellite
systems, in-flight telephone/fax serv-
ice for passengers of commercial
airlines, and FPLMTS); Working
Group 4C discussed allocations for
satellite delivered HDTV as well as
space services above 20 GHz and
uplinks for BSS (sound), and Working
Group 5B examined BSS (sound)
generally, and the need to eliminate
or reduce significantly emissions
from non-geostationary satellites
which interfere with geostationary
satellites so that the rule be made
applicable to both mobile and fixed
satellites. The Working Group of the
Plenary offered technical advice to
the different groups.

Not surprisingly, most progress
was made in the last 48 hours of the
Conference. However, Leslie Taylor,
a member of the US. delegation
stated that throughout the WARC
there was “a real spirit of coopera-
tion” and, although numerous di-

Satellite Communications
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Source: The Communications Center

verse proposals were presented, there
was “a sense that the countries had
to work together to maximize the
ability of all countries to achieve
their goals.”

“A major move forward at WARC-
92,” Taylor added, “was the willing-
ness of most countries to consider
the benefits of new technology and
to strive to find a combination of
global and regional allocations as
well as timetables and technical
constraints to permit the introduc-
tion of new services over a period
of time."

For non-LEO mobile satellite serv-
ices (MSS), the band 20.1-20.2 GHz
and 29.9-30 GHz was upgraded to
primary status, providing worldwide
allocation for multi-purpose satellite
networks using narrow spot beam
antennas, and other advanced base
station technology. Similar additional
upgrades were made in region 2
for the bands 19.7 1o 20.1 GHz,
and 259.5 to 29.9 GHz. Several addi-
tions, as well as alternate allocations,
were made through footnotes for a
number of countries in respect of
MSS.

New Alliances

A new dynamic at the Spain
WARC was the coordinated effort of
the 32-member nations of CEPT
{Committee of European Post and
Telecommunications). They single-
mindedly pursued the development
of standards for terrestrial mobile
service to the exclusion of alloca-
tions for satellite services. According
to Ambassador Baran, they were
“unenthusiastic about the U.S. pro-

posals.” Since the ITU operates on a
one-vote-per-country basis, the for-
mation of a bloc this large gave the
Europeans great weight in receiving
authorization for their proposals.
Because the primary goal of the
United States was to receive ade-
quate allocations for its satellite
proposals, especially for LEOs, the
CEPT voting block proved to be a
challenge. In the end, sufficient
spectrum for the LEOs was allocated.

In addition, Africa and the Middle
East emerged as a bloc towards the
end of the Conference, behind the
leadership of Morocco. The Moroc-
can delegation complained that the
concerns of lesser-developed nations
were not being taken into account,

Source: The Communications Center

especially in the areas of LEO satel-
lites and BSS (sound). By the end of
the Conference the U.S. was able to
convince many developing countries
to support their LEO proposals be-
cause “advanced technologies” in
certain parts of the world were also
“appropriate technologies” where
traditional landline telephone serv-
ice was either nonexistent or inade-
quate. Additionally, the CEPT was
able to break the deadiock with the
United States concerning BSS (sound)
spectrum by eventually supporting
the Moroccan allocation request in
the 1.5 GHz band.

The Importance
of the Allocations

One of the critical policy issues
addressed at WARC concerned exist-
ing services getting protection against
harmful interference from newly
introduced services. These problems
were solved through the establish-
ment of a coordination procedure
between geostationary mobile satel-
lites and the new LEO systems, and
by designating some frequencies for
secondary usage, as opposed to a
primary ocation.

Additionally, the WARC adopted
a resolution seeking technical, legal,
and operational studies which will

May
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lead to the establishment of stan-
dards governing the operation of
LEO satellites "so as to ensure
equitable and standard conditions
of access for all ITU members and
to guarantee proper worldwide pro-
tection for existing services and
systems.” The WARC Resolution
also stated that only a limited num-
ber of LEO systems which offer
worldwide coverage can co-exist in
any given frequency band, and fur-
ther, standards will be necessary for
the coordination, sharing, and op-
eration of these systems.

The Next Generation
of LEOs

Little LEOs: The primary alloca-
tions for the small LEOs were:
137-137.025 MHz, 137.175-137.825
MHz, 148-149.9 MHz, and 400.15-
401 MHz. Secondary allocations were
granted in the 137.025-137.175 MHz
and 137.825-138 MHz bands. A pri-
mary worldwide allocation for mo-
bile satellites was also made for the
tand mobile satellite service in the
149.9-150.05 MHz band, subject to
the coordination procedures. In addi-
tion, a secondary allocation in the
312-315 MHz and 387-390 MH:z
bands was made for mobile satellites
(including LEQ), subject to coordina-
tion.

Alan Renshaw, program manager
at Starsys, stated that “careful engi-
neering studies by acknowledged
experts in broadcast technologies
demonstrated that sophisticated fre-
quency sharing techniques would
reduce impact by the new services
on existing ones to an acceptable
minimum. . . .Unfamiliarity with this
technique [Code Division Multiple
Access] and its effects led some
delegations initially to oppose the
frequency allocation request, [but)
we worked very hard to demon-
strate convincingly that the fears of
most countries were unfounded.”

Alan Parker, the president of
Orbital Communications Corp.
(Orbcomm) called the results at
WARC-92 “a hands down victory.”
He cited six points on how the
outcome from WARC will benefit the
Little LEOs: (1) the allocation will
permit the satellites to transmit from

space-to-Earth
worldwide with-
out coordination
in some in-
stances; (2) financ-
ing will be easier
to obtain because
the LEOs will
have primary
status; (3) the al-
location will be sulfficient for multiple
entries; (4) an international interest
in little LEO services was confirmed;
(5) should a proposed Russian LEO
system ever materialize, it will not
hinder the commercial Little LEO
systems because it has only a secon-
dary allocation and there appears
to not be much potential for United
States or European approval of the
system; and (6) the FCC licensing
process can now proceed without
delay. He envisions the LEOs below
1 GHz providing global positioning
and emergency data transmissions,
as well as enhancing terrestrial SMRs
and VHF Marine Radio. In addition,
he foresees systems such as Orbcomm
complementing the use of palmtop
computers by providing the neces-
sary spectrum for the transmission
of information between portable
terminals. Parker expects a mid-
1993 launch for the little LEOs,
provided the FCC acts quickly. Global
coverage should be realized by the
end of 1994.

Other Allocations
for MSS

Large LEO’s: For satellites of the
MSS operating above 1 GHz (includ-
ing Big LEO), allocations were made
in bands near 1.5, 1.6, and 2 GHz.
In the 1.5 GHz band, a new primary
allocation was made to the maritime
mobile satellite service at 1525 to
1530 MHz in region 1. In addition,
in the band 1525-1530 MHz, a new
primary allocation was made to the
mobile satellite service in regions 2
and 3, as well as a secondary
allocation to the land mobile satellite
service in region 1. An additional
primary allocation was also made for
region 2 in the bands 1492 to 1525
MHz band.

In the bands near 1.6 GHz, a new
worldwide primary allocation was

made to the MSS in the bands 1610
to 1626.5 MHz (earth to space)
paired with 2483.5 to 2520 MH:z
(space to earth). As these bands are
also used by the global navigation
systems for civil aviation (the U.S.
Global Positioning Service and the
Russian GLONASS), MSS-based net-
works will have to be subject to the
coordination procedure developed
for non-GSO and will also be subject
to footnotes providing the appropri-
ate technical safeguards.

Furthermore, an additional world-
wide allocation in the bands 1613.8
to 1626.5 MHz was made on a
secondary basis for MSS, as well as
an additional primary allocation in
the bands 1675 to 1710 MHz for
region 2 provided the meteorologi-
cal satellite service is not imposed
or constrained from the MSS signal.
A new primary MSS allocation is the
band 1626.5 to 1631.5 MHz was also
made for regions 2 and 3.

“The significant amount of spec-
trum allocated to Region 2 for MSS
also indicates a world understanding
that the U.S. has the greatest de-
mand for MSS technologies,” said
Brian Pemberton, president of the
American Mobile Satellite Corp.
AMSC plans to begin offering voice
and data service in North America
later this year on an interim Inmar-
sat system, until it launches its initial
MSAT satellite in 1994.

Meanwhile, Inmarsat applied to
the International Frequency Regis-
tration Board (IFRB) to provide mo-
bile service (in the 1616-1626.5 MHz
and 2483.5-2500 MHz and 2170-2200
MHz and 980-2010 MHz) for both
geostationary and LEO applications.

The Motorola Iridium project call-
ing for 77 LEOs for worldwide voice
and positioning also is moving ahead
quickly thanks to the favorable allo-
cations for the large LEOs. Iridium
chairman Robert Kinzie signaled his
desire to offer Iridium access to
Inmarsat in the future. “We want
them to offer our product to their
customers,” Kinzie said. “They have
the store that serves the market,”
Kinzie continued, “we want them to
give us the shelf space and sell our
product.”

“While all the LEO proponents
were satisfied with the conference

Satellite Communications
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resuits,” delegation member Leslie
Taylor, points to some potential
problems. “The need to coordinate
with the Russian global positioning
could impinge somewhat on Mo-
torola’s plans, as Motorola proposes
to use only the 1.6 GHz spectrum
where the Russian system operates,”
Taylor adds.

“By way of contrast, the other
proposed LEO systems, including
those of Loral/Qualcomm and TRW,”
Taylor notes, “obtained a primary
allocation for the downlink and,
because of their use of Code Division
Multiple Access (CDMA), can readily
coordinate, not only with each other,
but with the Russian system.”

HDTV and GSS

A significant issue regarding the
higher 20-plus GHz range was the
potential for rain fade, a condition
that is particularly prevalent in areas
of heavy precipitation. The negotia-
tions for HDTV were impacted by
this problem, and to a lesser degree
the failed attempt to assign a general
satellite service (GSS) in the 30/20
GHz bands.

High Definition Television (HDTV)
allocations for two regions were
made to be effective after April,
2007. Furthermore, each region man-
dated its own unique area, while the
Americas opted for frequencies near
the FCC band.

Region 1 (Europe and Africa) and
Region 3 (Austral-Asia) therefore
opted for band 21.4 to 22 Ghz to
become available as of April 1, 2007.
Prior to this date, HDTV may be
implemented provided existing serv-
ices are protected. After that date,
existing services will be authorized
to operate in those bands provided
they do not interfere with the BSS
HDTV nor claim protection from it.
In region two, (Americas) the band
17.3 to 17.8 Ghz was also allocated
as from April 1, 2007. The choice of
these bands take into account the
spectrum made available by the
1977 BSS plan (Regions 1 and 3) and
the 1983 BASS plan (Region 2).

Feeder links for HDTV may be
provided on a worldwide basis
through a new allocation for the
fixed satellite service (27.5 to 130 d

in region 3, the band 24.75 to 2525
GHz. In a resolution, the conference
underlined the difficulties for coun-
tries for high-rain fall climatic zones
because of the effect of rain on TV
signals (phenomenon which increases
as the frequency increases) and
requested the CCIR to study the
particular needs of high rainfall
climatic zones for HDTV GHz), a
number of additional options exist
for providing feeder links to BSS
HDTV, including in region 2 the
band 18.1 to 18.4 GHz, and with a
view to proposing techical methods
which would be used to implement
some type of HDTV in the 12 GHz
band.

Broadcast Satellite

Sound

Broadcast Satellite Sound — World-
wide primary allocation was made
available for the BSS in the 1452-
1492 MHz band, for the exclusive
use of digital audio broadcasting.
BSS (sound) systems would provide
CD-quality digital audio radio di-
rectly from satellites to cars.

A Resolution was adopted at the
WARC which stated that a confer-
ence should be held, preferably
before 1998, for the planning of BSS
(sound) and the development of
procedures for coordinating the use
of complimentary terrestrial broad-
casting. The conference would in-
clude a discussion of VHF terrestrial
DAB for Region 1 and interested
countries in Region 3 (most of Asia,
Australia, and the Pacific islands).

It was also requested that the
European countries perform techni-
cal studies with respect to compati-
bility criteria between DAB in the
VHF bands and safety services in the
band. It was expected that DAB will
be generally implemented within the
FM Broadcast Plans.

Pending that conference, it was
determined that BSS (sound) may
preferably be introduced in the
upper 25 MHz of the band on an
interim basis, subject to the protec-
tion of existing services, both fixed
and mobile. The complementary
terrestrial broadcasting could then
be introduced during this interim
period subject to coordination with

the affected countries.

A significant number of delega-
tions indicated, through footnotes,
that they sought alternative alloca-
tions to provide BSS (sound) in either
the 2310-2360 MHz band (the choice
for the US.) or at 2535-2655 MHz.
According to Ambassador Baran,
“the conventional wisdom is that it
will start terrestrially and that the
satellite portion will be down the
road a little bit.” The future confer-
ence would also address improved
use of the spectrum through new
satellite antennas and receiver sensi-
tivity.

In response to the allocation,
David Margolese, vice-president of
Satellite CD Radio, Inc., stated “we
believe the opportunity to choose
from 30 or more commercial-free,
CD-quality channels in a wide vari-
ety of formats, all for just $5-$10 per
month, will be irresistible to many
motorists.” He also said that even
though there would not be a global
allocation, growth would not be
hindered due to the size of the U.S.
market.

A spokesperson for the National
Association of Broadcasters told Sat-
ellite Communications that they see
the decision for the worldwide 1500
MHz allocation “as a threat to our
system of local over-the-air terres-
trial broadcasting. We expect the
Canadian and Mexican governments
and U.S. receiver manufacturers will
put our government under tremen-
dous pressure to adjust to the world-
wide [BSS-sound] assignment in the
1500 MHz band by moving U.S.
military telemetry operations from
1500 MHz to 2300 MHz. For the U.S.
terrestrial broadcasting system to
remain competitive, it is urgent now
that all proponents of terrestrial
DAB systems develop them quickly.”

Conclusion

In order to assist developing coun-
tries to take part in the new telecom-
munications revolution, the Confer-
ence adopted a resolution providing
for all types of assistance, including
financial. Unless otherwise indicated,
the decisions approved at the WARC
will enter into force on October 12,

1993. 0
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everal new communication satel-

lite systems using nongeosynch-
ronous orbits to provide global
cellular telephone and high-speed data
service are vying for Federal Commu-
nications Commission approval and
investor-partners. FCC action is ex-
pected by early 1993.

The systems’ use of low to medi-
um-aititude orbits wiil open the way
to low-power user handsets that
would be only slightly larger and
heavier than current cellular tele-
phones. This raises the prospect that
such systems could be used by busi-
ness and private aircraft for air-
ground communications.

However, the nongeosynchronous
orbit requires multiple satellites, rang-
ing from a dozen for one contender to
nearly 80 for another. This requires an up-
front investment ranging from several hun-
dred million to several billion doliars
before the sysiem can be fully operational.

While a single geosynchronous-orbit
satellite can provide coverage of a regional
area, low-Earth orbit (LEO) systems are
intrinsically global because they move rel-
ative to an Earth-based location. If
such systems are 10 be economically
viable, overseas partners are needed
to utilize their full capabilities.

LEO-type systems ‘‘pose formi-
dable problems of political and in-
stitutional togetherness,”” Rene C.
Colletie, the European Space Agen-
cy's director of telecommunications
programs, said. Speaking at a recent
American fnstitute of Aeronautics
and Astronautics (AlAA) confer-
ence here, the ESA official said, it
seems 1o us that the nmarsat insti-
rutional context would not be a bad
place 1o siart.””

The frequency spectrum for this new
rype of communication satellite service
was authorized at the recent WARC-92
(World Administrative Radio Conference)
in Spain (AW&ST Mar. 9, p. 31). WARC-
92 authorized spectium at 1.6 GHz (L -
band) and 2.5 GHz. (S-band) for systems
capable of providing both voice and high-
speed data. These are called “*Big LEOs™
to distinguish them from “*Liule LEQs,”
which are intended 10 provide only low-
speed data service. The conference sutho-
rized spectrum for Little LEOs 1 the very
tigh frequency and ultra high trequency |
bands. |

U. S contenders in the Big

nclude

LEO field

NMotar ol

Lo ATION WEER ¢ SPACE TECANDLDG gy

Contenders among safelfite systems for provid-
ing cellular lelephone service include TRW's
Odyssey (top), using 12 satellites in 6,400-
mile-high orbits; and Lorai/Qualcomm’s Glo-
baistar, using 48 satellites in 750-mule grbits.

would use 77 satellites in SOU-my -high
circular polar orbits (Awa:S1 fune 3. 1997,
p- 80). Lockheed Missiles and Space
Corp. s Motorola's teamme ¢ 1 spice
craft design

& Globalstar-——a sysiem proposed Dy a
joint venture of Loral Corp and Qual-
comm, [nc.—would require 24 satellites
in 750-mi. circular orbits with an inchna-
tion of approximately S0 dea tor cover-

age ol the continentul U S or 4N
spacecraft for globul service
B Odvssey system. proposed i TRW.
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|

would use 12 satelhites i 6.4 0-m1 meds-
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um-Earth orbit (MEO; wun

chimiiwon

|

|
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® Ellipso system, proposed by Ellip-
sat Corp., would use satellies in high-
ly elliptical orbits (HEO). pioneered
in the mid-1960s by the then-USSR’s

Low-Earth Orbit Communications Satellites |
Compete for Investors and U. S. Approval

SR ¥

Molniva communication satellites. A
consteflation of 12 satellies could
provide initial coverage of the North-
ern Hemisphere, and another 2
would be needed tor Southor Hemyp-
sphere service. Sateliites would have ‘
ap apogee ol approvimateds 1800
mi., a perigee of 263 miand an orbit-
al inchination of 63 4 deg

& Aqnes, proposed by Constelation
Communications, Inc., would use 48
satellites 1n polar orbits at an alitude
of approximately 635 mi The sutel-
lites would be distributed in four or-
bital planes.

Each applicant seeking FCC ap-
proval for a Big LEO system 15 reguired
10 estimate the cost of deployment and -
first-year operation. TRW subminiied un
estimate of $1.3 billion. The Lorul-Qual-
comm estimates for an nctial 24-satellite
Globaistar system with eight spares in or-
bit are $657 million and $829 million for
a 48-satellite svstem.

Motorola initially estimated the
cost of deploying a 77-satellire Inidi-
um system at $2.3 bilhon. But that
figure has risen 1w $32 billon.

which includes gl operating !
costs. according o Inidaen i
President Jereld D Adams Spoan

ing ut the recent AL conteranice
Adams said the system s expected
W become prontable when ot hos
SOO000G Gsers, which s expocied
occur i bwo or three years Current
estimated user cost s $3,min
pared o about S0 centsinving lor G
celtular telephone. he suid
Adams showed a mockup of 4 new
mint-Indism handset. comparabic i size
o a current mni-cellular telephone. which
hie said could be used tor both (vpes b
service. He said it would provide 2 hr ot
talk-nme’ betore the badeny nevds 1
Charanmig 0 ECC approsal s gt

T Andiam satelhiios could e
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N

ams sand. ali
i orhit by 1996 by Fsunching s on seven
spacecratt per vehicle

Most of the Big LEO systems are envee |
sioned as ehicles for extending cellulus
telephone service bevond et high
population areas. Therr proponents belice .
et wath w chobad marher e help andi

witte satellite system cost e apprad
Can be more cost-etective than i of oo
ular operators e o e
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LEOs also could be used in countries that
lack a modem telephone system.
With the exception of Motorola’s Iridi-

J um, the satellites proposed for all of the

Big LEO systems would function as sim-

They would link a mobile user with a
gateway Earth terminal that would con-
nect into a public telephone system to
reach the intended recipient. A user hand-
set would transmit to the satellite at L-
band and receive at S-band.
Communications between satellite and
gateway stations would be at C-band (5-6
GHz.) or K,-band (30 GHz.).

One major difference between Iridium
and other proposed Big LEO systems is
that its user handsets woyld receive as

| well as transmit in L-band. Another is that

Iridium satellites would function as
switching stations to relay a call via adja-
cent satellites to a gateway station nearest
the party being called. This makes Iridium
a potential competitor to existing cellular
telephone systems because, in transmit-
ting a call, it would bypass en route pub-
lic telephone service providers except
when actually connecting with the num-
ber being called.

The L-band frequencies recently ap-
proved for handset uplink had been allo-

mobile users with their geographic foca-
tions—called radio determination satellite
service (RDSS). This would be accom-
plished by measuring the transit times for
a user signal to be relayed to an Earth
station via two or more diffgrent satellites.
Most of the proposed Big LEO systems
plan to include the RDSS function to de-
termine location of each user so revenue
can be shared with the appropriate gate-
way terminal owner. The Iridium system,
however, plans to determine user location
by means of a small Global Positioning
System receiver in each handset, -

COMPETITION FOR AMSC

All of the proposed Big LEO systems are
potential -competitors for the American
Mobile Satellite Corp. (AMSC), the con-
sortium selected earlier by the FCC to be
the sole provider of voice and high-speed
data communications for all U. S, mobile

’| users, including aircraft. Because first-

generation AMSC satellites and those of

't its Canadian partner—Telesat Mobile,

Inc. (TMI)—will be deployed in geosyn-
chronous orbit, larger and mo:e-powetful
user terminals will be required. =

However.tbetwocompaniuw:lleoo-

generation systems, TMI President
Michael Zuliani reported at the AIAA
conference. The first two AMSC-TMI sat-
ellites, which are being built by Hughes,
are scheduled for launch in the spring and
fall of 1994, Zulianj said.

One bard-to-quanufy advantage of
LEO systems for voice communications is

ple repeater-relay (**bent-pipe'") stations.

cated by earlier WARCs to provide’

sidetLEO-typesystemsfortheirucond- :

their substantially reduced time  delay
compared to the roughly Ya-sec. one-way
signal transit time for geosynchronous sat-
ellites at an altitude of 22,300 mi. TRW
believes its medium-altitude system is an
optimized compromise with Odyssey’s
orbital altitude of 6,400 mi., which cuts
the number of spacecraft needed for glob-
al coverage to only 12,

Following recent ESA trade-off studies
of different LEO system concepts, the
agency concluded that a medium-altitude
system similar to TRW’s Odyssey was
“‘the most attractive,” Collette told the
AIAA conference.

Three of the preposed systems—Global-
star, Odyssey and Ellipso—will use a rela-
tively new spread-spectrum modulation
technique called code-division mukiple ac-
cess (CDMA). Developed for secure mili-
tary communications, CDMA is one of

Most proposed Big LEO
systems would include the
RDSS function to determine
the location of each user

two techniques that cellular telephone op-
erators are considering for use when they
convert from analog to digital technology.
The other is time-division multiple-access
(TDMA), which Iridium will use.

The Arles will use frequency
division multiple access for the uplink
from handset users. The downlink to user
handset will use TDMA, which also will

be employed for communications between

satellite and gateway terminal.

Oeosynchronousorbitsystemstypmlly
employ two satellites that provide redun
Mueacovmgctpmurereliable,eon-,
tinuously available service. Proposed Big
LEO systems depend upon novel orbital
constellations to minimize the' number of
satellites needed to ensure: that auser
handset always will have two or more
satellites within view.

The roughly 50-deg. orbital inclination
selected for Globalstar is designed to pro-
vide continuous coverage at latitudes vp
to-about 69 deg., with slightly degraded
service at higher latitudes. The precise in-
clination used will depend upon whether
the initial depl tncmde:“utcl

lites; or.24:
subsequent

satellite rising in the southwest and move
norstheast, while the next would rise in the
northwest and head southeast, after which
the cycle would repeat. -

Each Globalstar spacecraft will have
six antennas, each designed to generate a
large ‘‘banana-shaped beam. The six
beams collectively will cover an area the

" view should be used by a gateway station

| uansmit a pilot tone via the satellites,

."mdondparmtoexplohtbe

size of the continental U. S.," Anthony J.
Navarra, vice president for business de-
velopment at Loral Aerospace, said. The
long dimension of the banana-shaped
beam is oriented in the direction of satel-
lite movement so a mobile user normally
remains within coverage of a single beam
during the 10-12 min. the satellite is in
-view, With a 24-satellite constellation, a
mobile user normnlly will have at least
two satellites in view at all times, or three
satellites with a 48-spacecraft constella-
tion, Each satellite’s estimated weight at
launch would be less than 600 1b.

rumucewmm'nmm
A novel technique will be used to deter-
mine which of the several satellites within

for the best communications link with each
mobile user. Each mobile user terminal
will have three receivers that continuously

will monitor the quality of signal from dif- |

ferent satellites within view.
Periodically, the gateway station will

which the user-terminal's three receivers
will get and transmit back to the gateway
via each satellite in view, according to Na-
varra, This will enable the gateway station
10 determine which satellite is closest to
each user and whether its line-of-sight to-
the satellite is blocked momentarily by a
tall building or other topographic obstacle. -

-The medium-altitude Odyssey coustelr |
lation would deploy its 12 satellites—each |

‘with a 6-hr. orbital period—in three orbit-

al planes with 55-deg. inclinations.” Be-
cause of their higher altitude, edch
Odyssey satellite would remain in view.of

2 mobile user for about 2 hr., minimizing ‘|
theneedtomnsfextomothersamum ..

The higher orbital altitude also would § pro-

vide high-latitude” coverage ‘and- mble ‘
two gateway terminals to serve an’ m

thcsizeoftheconuwnalUS

To achieve maximum capacity for |
highly populated areas; the Odyssey'sat; |

ellites  will be reoriented to poink:their

during high-demand perlods.

Despite the higher altitude of Odyssey. |

satellites, TRW calculates that user-hand-

sets will need to radiate only 0.5 w.'aver- |
age power—an important factor affecting |

handset size and frequency of battery re-
charge. TRW estimates the satellite” will
weighappronmatelyZ,SOOlb at launch,

. to_QOdyssey program mmzer .
: :RogetJ.»Rmcbm—~«u st

Becsuse ‘of the" econdmic needfpt"ﬁf

capabilities of LEO-type

systems _fully, ;
some observers ‘believe Globalstat’ ﬁmy :

have one potential advantage. The'

is three intemationally influential EWOPO-‘
an companies—Aerospatiale, Alcatel 458 |-
Alenia Spazio—jointly hold 49% owner- |

ship .in Space Systems/Loral,: which

Favei 1

multibéam antennas toward such’ ;egion;. .

,.
T
"

would build the spacecraft. O - oy
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HDTV equipment and on whether Commission should review overall 15-year HDTV conversion schedule in 1998

. asway to alleviate concerns about premature termination of NTSC. Comments are due July 17, replies Aug. 17.

Nine years is long enaugh for HDTV to establish itself, FCC said, and 100% simulcasting will serve twin goals of ‘
protecting consumer investment in NTSC sets and ensuring m efficiency. Commission also seeks comment
on plan that would give broadcasters complete flexibility on simulcasting in first 2 years after broadcasts begin
(within 5 years after standard is set) and 50% simulcasting between years 7 and 9.

Fifteen-vear total conversion to HDTV should be enough to allow owncrs of NTSC sets bought before HDTV
standard is set “full use of their NTSC a&uipment,‘ FCC said, in part because incxpensive HDTV-t0-NTSC down-
converters are expected to be available then. Commission said it's especially interested in hearing from manufactur-
ers and others on likely availability and cost of HDTV equipment, Review of HDTV conversion deadline in 1998
*“would leave room for adjustment if the advanced TV implementation should proceed more or less swiftly than we
envision,” order said.

ations 2 adcust el assignments "should be an integral part of the advanced TV assign-
ment process,” FCC said, because it would "ensure the most expeditious and efficient implementation® of HDTV.

Under proposed plan, broadcasters would have fixed period to negotiate channel assignments in each broadcast

area, with Commission to resolve any disputes on figst-come, first-scrved basis. Both commercial and noncommer- ;
cial stations would participate in negotiations, and FCC predicted that varyiggeeds of different stations would ease
negotiations -- one station might favor channel thut's close {n frequency 1o NTSC channel, for example, while an-

other wants widest possible coverage area. y

Wave of Futurs Seen
B1G AEROSPACE PLAYERS INTERESTED IN SMALL SATELLITES

Surprise at. 2nd annual Naw World of Small Satellites conference in Washington last week was presence of rep-
vesentatives of big acrospace companies such as McDonnell Douglas and Martin Marietta that aren’t usually associ-
ated with small satellites. “The future is small satellites, that's why we’re here," McDonnell Douglas official said.
*The U.S. government also has expressed more interest in small satellites serving communications needs for defense
and other reasons. We're s government contractor and we try to stay tuned to what fovemmem wants," Atten-
dance at conference was 200, twice number present last year, said conference co-chair Jill Stern, communications at-
torney. She sald recent WARC spectrum tions for low-Earth-orbit (LEO) services clearly had spurred
interest in amall satellites.

anm;mmmwmm of rival proposed LEO services disclosed st conference that they're
meeting with PTTs and private communications companies throughout wotld to convince them to become part of
their LEO networks. Alan Parker, pres. of Orbital Sciences (Orbcomm), said company already has reached
peeliminary agreement with 11 countries in Central and §. America to be part of its LEO network and hopes to
reach accords with another 11 countries by end of year. He sald each country must agree to invest several million
dollars to build its own gateway and satellite communications contro] center, Representatives of other LEO compa-
nies tgld us they have reached similar agrecments. *It's a game of survival,” said one. *"Whoever gets the most coun-
trics signed up has the best chance of getting financing on Wall Street.”

_ LEQ companics have heen mum on financing for most part, But at conference, Davinder Sethi, dir. of Informa-
tion Technology Group for Barclay's Bank, disclosed that Barclay'’s had o to be investment bank for Ellipsat,
proposed big LEO venture. He sald Ellipsat's propased global portable million communications system is

m!l:“ ‘:::ﬂy than Motorola's Iridium $3.5-billion program. Sethi said Ellipsat seemed to his bank to be most re-

FCC Chmp, Sikes, in luncheon address, said be feels market exists for small satellite-based communications net-
works. He said more than half-billion people in Africa, half-billion in former Soviet empire, 2 billion in Asis and Pa-
ciflc Islands and another 432 million in Latin America currently lack good communications. "True, income levels in
many, if ot most, of these unserved areas tend to be low,” Sikes said. "Don't forget, however, that one of America’s

argest 20th century fortunes -- Sam Walton of W - i roviding retail services in rural Americs, 8
part of our country where income levels also md'tlg‘bﬁow:g built on p. 4

. i of satellite systems may be high, on per-user basic they may be quite incxpen-
Sive even at relatively modest loading levels, 'Forq;amplc. c{nvent%nal ;:;ne service entails $1,400 to $2,000 per



MONDAY, MAY 11, 1962 COMMUNICATIONS DAILY~3 '

subscriber in capital investment,” be said. “Cellular carriers currently have about $1,000 per subscriber invested,

.. Cable operators have about $700, on average, cven less in some cases, Well, a §100-million satcllitc system with
100,000 subscribers would involve that same $1,000-per-subscriber investment. Even Motorola’s ambitious Iridium

proposal is suggested to involve the same $1,000 per subscriber at a base of only 700,000 subscribers worldwide. If

these systems can achieve greater penetration, the investment per subscriber would drop.”

shows portable satellits communications networks are very viable: *In short, if
you run éven the back-of-the envelope numbers, I think you will sec that small satellite services have quite signifi-
cant revenue -- and service potential.”

COMMUNICAYTIONS PERSONALS

Charia Rath, telecommunications policy specialist, NTIA, named FCC Chmn. Sikes' telecommunications ad-
viter, succeeding Cheryl Tritt, now chief, Common Carrier Bureau... Jack Ottaway, ex-Hughes Aircraft, appointed
exec, vp-COO and a dir., Showscan, succeeding Peter Beale, resi .. Claude Marx, ex-political reporter, Ark.
Democrat, joins Scn. Burns ‘R-Mom. office as Poynter Fellow... tions at Audiovox: Mark Woolery 10 vp-
sales, Carolina region; Loulla Carroll to vp, OEM/AG Div... Kent Foster, pres,, GTE Telephone Operations,
elected s dir., GTE... FCC Calendar - May 11: Chmn, Sikes addresses Internationsl Mobile Communications con-
ference, London, via satellite from Chicago, 8:30 a.m. He's keynote speaker at $S-7 Summit Meeting, Swiss Grand
Hotel, Chicago, noon. -

TELEPHONY

House Iudiciary Commitiee won fiest raund in what's aremd to be major jurisdictional battle on MFJ legisla-
- tion with House Commerce Committee. Parlismentarian referred new bill (HR-5096) solely to Judiciary Commit- .
tee, despite effort Thurs. by Commerce 1o get crack at bill, we're told. Judiciary Committee staff was reported -
elsted by dechsion, in which parliamentarian held that bill addressed industry-specific antitrust matter. Iggcmo ion is
blow to Commerce Committee, which has several MFI-regulatory bills bottied up and fears Judiciary will get jump
on issue, we're told. Early indications are that Judiciary will move to markup this month. Commerce’s bills, while
disappointment to RHCs, aren't seen by industry as regressive as Judiciary’s, industry sources said. Door still is open
ta Commerce to seck sequentis! referral of HR-5096 when Judiciary has ml‘:ted its work if enough changes have
been made to allow Commerce to make germaneness case. However, no decisions have becn made, Committee
sources said. Meanwhile, reaction continued to pour in on new proposal, which USTA called "a travesty. It would *
severely retard the modernization of our nation's telecommunications infrastructure.” Gerald Blatherwick, South-
western Bell vice chmn., said bill “"doesn’t make sense... This bill is not about protecting consumers or workers, it's
about protecting entrenched business interests.* Advocates for disabled said in May 7 letter to author, Judiciary
Committee Chmn. Brooks (D-Tex.): "You continue to misunderstand our needs and the solutions nocessary to have
our needs met through a fully functional, enhmee'g’pubﬁc switched telephone network." Citing access requirements
of Americans With Disabilities Act, groups said: "Your bill rolls back the suthority of telephone companies to build
accessibility into the public networks and the products they produce, Instead, it sets upa of waivers and ex-
ceptions. m;%p:oachbuuemworked. What is necded is the integration of capabilities and accessibility
into the products and services as they are derloyed.' Letter was signed by representatives of National Network of
Learning Disabled Adults, Telecommunication for Deaf Inc., World Institute on Disability. '

Floal Senate action on Caller YD bill (S-652) appeared remote at weekend afier senators turned to other legisla-
tion and promptly became mired in snother partisan disputs. Bill isn't even among measures scheduled for floor

tion when Senate reconvenes Tues., leadenhip offices said. $-652 is on ¢lection-year dispute over
crime reforms (CD May 8 p7, May 7 p1). BellSouthcgommnchdﬁdMRB House and Senate Cal-
ler ID bills and considers Senate's “worst than" House's HR-130S, which doesa't contain language to pt state

regulations with fedoral standard. §-652 was endorsed Thurs. in floor speech by Sen. Adams (D-Wash.), who raised
usual privacy issues on provision of Caller ID without some blocking option, despite service's other "merits’. '

Telecommunications users urged House Judiciary Committee Chmn. Brooks (D-Tex.) last week to consider im-
pact that FBI digital wiretap proposal could have on businesses. Groups, including hardware and software manufac-
turers, network and database users and providers, and privacy advocates, said they strongdz opposed al as
threat to their computer security and privacy. "Any system that is purposely designed to be open to FBI surveillance
& vulnerable 10 other types of intrusions as well," said in joining chorus raising fears about economic espionage .

CD May 8 p4, May 4 p4). Groups said that any leglslation in area would be premature, that "requiring that our com-.
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Dear Executive: )
TRW PROTESTS _MOTOROLA’S REQUEST FOR EXPERIMENTAL LICENSE

. While all the proposed low-earth-orbit (LEO) ventures above 1 GHz await the
verdict of a Pioneer's Preference decision, two have waged a paper war over the
award of an experimental license. Indeed,. the much talked about Iridium pro-
posal requested an experimental license that TRW Inc., a competing firm, calls a
$1.3 billion "thinly veiled attempt to circumvent licensing requirements."

Although three LEO companies, Ellipsat Corp., Constellation Communications
Inc. (CCI) and Iridium Inc., have filed with the FCC to obtain an experimental
license, only Iridium's application received a Petition to Deny by TRW Inc.

At our deadline, Frank Wright, chief of the FCC Frequency Liaison Branch,

told MOBILE SATELLITE NEWS that Mm.exm:immal_mumﬁ_ilue

In other words,

the FCC willreither license allnthree epplications'at the“same time or none of
three. CCI and Ellipsat's experiments do not entail in-orbit testing; only

Motorola proposes to launch satellites for in-orbit research.. More than likelz,

~ .a source told us, al will be granted.

Exclusive, On-Site Coverage
- from WARC

TRW, in its filing, said it specificalij opposes phase four of Motorola's .
proposed experiment to build seven, fully functional Iridium satellites,
constituting one-eleventh of its 77-satellite system, on the same schedule

- proposed in its full-service application.
*Because there is no rational experimental necessity fot seven satellites

‘end because Mo

: ‘ - :: concerning
[the applicants requesting] to operate in the 1610 1626 S MHz band Motorola

must not be permitted to implement phase four," said TRW.
. Furthermore, TRW claims that the seven satellites, identical to the actual
Iridium spacecraft, "appear intended to become the first orbital plan of the

full-service system."

®Few LEO Ventures Will Be Able to Use Same Spectrum as Iridium ............

OCompetitionforPioneer’sPreferenceHeatsUp............................

@ Comsat Mobile Announces Phone Service for Boats ...........coueeesenoses
' @SATELLITE XI Conference COVErage ........coveeerossecoasssssaoccscss 8a
-"--r-{'ComsattoEnterDABMarketplace.................................... 10
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~Pg d‘ phone made by 2 Motorola
subsndiary could maka uge ol the new syszem.

it Siieés would rqtg calls rqund the world.

By John Burgess
Washiagton [ost Stafl Writer

Representatwes of 124 countries yesterday

. cleared the way for a new multibillion-dollar
. communications system that would use dozens
of low-orbiting. satellites to relay calls to and
~ from people carrying pocket-sized phones any-
where on Earth,

Under the proposed system, which could
start working by the mid-1990s, a person stand-
ing in a field in Kansas could call someone in a
Maougolian tent using a phone network that
would be based entirely in space. The call would
g0 dzrectly to an overhead satellite that would
- route it to another satellite and then ou o the

correct phone thousands of miles away.

.- Yesterday's action, which set aside a portion
‘of the world’s increasingly crowded radio spec-

trum for the new system, was taken at the end
. of a month-long meeting in Spain of the Interna-

'?.Global Satelhte Phone Plan

g U.S. Fzrms Could Be Top Suppliers of New Technology

ed Nations affiliate, The agreement removed a
major hurdle for the plan, but it still faces finan-
cial, technological and regulatory obstacles, as
well as commercial uncertainties resulting from
competition from existing ground-based cellular
.phones,

The U.S. government pushed hard for spec-
trum space for the satellite system at the meet-
ing, in part because putting the system in orbit
would bring major orders to U.S, high-technolo-
gy companies—all five of the leading contend-
ers to deploy this new techiology are US..
based,

“These decisions will be good news to our .
manufacturers or our U.S, service provide.fs,’
said Jan Baran, chief of the 70-member 1.5, dei-

‘egation..
The US. representauves prevailed againat

~ opposition from Europe with help from many
‘ _developmg countries in Africa and South Ameri-
.‘ca, The developing nations view the s system as a
. tlona! Te!ecommumcatwns Union (ITU), a Unit- “low-cost 'way of - providing ‘phone;, communica-
- B ) . tions to remoté villages. The Eiropean’ coun-
" “tries, which-have already built graund-based cel-

" lular ‘systems that cover most.places on the

continent, were- initially reluctant to reassign )

g . spect:um Space but were imally persuaded to go
‘ along

““We can now- move forward as we'd planned,”

* said Robert W. Kinzie, chairman of Iridium Inc.,

“a D:C.-based subsidiary of Motorola lnc., which

has proposed a $3.5 billion system using 77 sat-
 ellites circling the earth in low orbit, Plans call
* for it to become fully operational in 1997. ‘

Sherrie Marshall, a2 member of the. Federal
Communications Commission, said her agency
would now move quickly to grant licenses for

. the systems.

The U.S. companies proposing to lead deploy-
ment of the new technology include Motorola,
Loral Corp. and TRW Inc., and two smali com-
panies, Constellation Communications Inc, of
Herndon and Ellipsat of Washington. Baran said

See PHONES, B2, Col. 4
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to provide’ COmpetmon
U.S. companies would not get all

an compahieg and a Canadian firm as
partners, ‘in addition to U.S.. compa-

to license, rights to build the tele-
phone haridset to.as many companies
as possible. Three European aero-
space. compames own 49 perceat of

Loral's space division. -
Most communications satellites or-

! bit at 22,300 miles, and telephone

units on the ground must be large and
heavy to have enough power to send
signals to them. Ground-based com-
puters route the calls,

Motorola's system would place 77

always be passing over-any point on
“the globe. Due to the satellites’ low
altitude;. phones. could be small. Satel-
J lites .would'receive: a call from the
" ground, route it'from satellite to sat-

- ellite, arid then drop it down to earth,

+ either'td ‘another pocket phone' ora .
l - “military.and’ government:frequencies; -

convenuonal desktop phone.

.. -
- T ———e vy . !

 the work, however, Motorola, for in--.
' fml!ce, has already recruited Europe-

nies that have joined its team. It plans .

satellites-in orbits so that one would

.- "You: can.take thg‘ telephone out-of

the 'ﬁmte 4 States hoped -that more‘ . your pocket and ‘call ‘any, other tele-
than one system would be launched,

phone..in_the. world,” said .Bill Prit-

.. -chard, head of W.L. Pritchard & Co.,
*_a Bethesda-based engineering con-
sulting firm. “That’s quite a concept.”

-+ Moterola, which wag the first com-
pany to float such a plan, says its ser-
vice would cost about $3 a miniite,
with the price of the- phones starting
at about $3,000 but coming down. It

would not replace conventional cellu-
lar service; which is cheaper, but

would be used in areas where cellular
serwce-—whxch requires users to be
near ground- based relay stations—is

.ot available;
The ITU’s convocation, known as

the World Administrative Radio Con-
ference, is. he!d because radio signals

_-do not respect national borders. If

.countries‘did not coordinate their use_
-of the radio spectrum, signals from
. pne nation 'would block out sxgnals,

from its neighbors.

: The talks are never easy because =

s0 many countries attend and because

" ~of the billions. of dollars in sales that -
--can rest on access'to radio waves, In
" -addition, countries jealously safeguard

Global Satelllte Phone Plan Advanc&r,5

whnch they see as crucial to national

security. oo
Other high .poiuts of the confer-

ence:

» Frequencies were set aside for the

broadcast of music and other audio:

programs directly from space to

home radio receivers. The United

- States, however, has said it will not -

use the designated frequencies for
this service because here they al-
ready are used by aerospace compa-
nies for air-to-ground transnussions
of data during flight testing.

In addition, the powerful National -
Association of Broadcasters, which
represents .ground-based radio sta- -
tions, has opposed any introduction -
of satellite radio, saying its coast-to- -
<coast reach would undo the U.S. tra- .
dition of radio broadcasters having .
ties to their local communities.
aAdditional spectrum space was-
granted for shortwave radio brozd- .

casting.

" & Delegates failed to agree on a sm- .

gle allocation for satellite broadcasts
of high-definition television, They -
agreed to continue with the current
system, in which different regions of -

** the 'world -assign different frequen-

cies for these broadcasts,




March 12, 1992

Vol. 6, No. 24 /82 /Biweekly

WASHINGTON

The Business Newspaper of Technology

ECHNOLO

Crowd Forms
To Offer LEO

Calis, Paging

ORBCOMM, Iridium Gain
After WARC Spectrum Award

By Alan Pittman
STAFF WRITER

Subsidiaries of Orbital Sciences Corp.
and Motorola led a host of area satellite
phone and pager companies standing
ready with multi-billion dollar plans for
pocket-to-pocket global communications
after an international conference opened
room on crowded airwaves {or the new
technology.

The recent World Administratve Radio
Conference (WARC) atlocation will
enable low earth orbit (LEO) satellites to
ransfer calls to pocket phones or pagers
worldwide within a decade-——meaning
“anyone anywhere anytime can call or be
called,” said Iridium Chairman Bob
Kinzie.

Iridium, a subsidiary of Motorola, plans
a $3.5-billion, 77-LEO constellation by
1997 10 provide phone service and global
positioning data for $3 per minute world-
wide. Other companies planning global !

continued on page 10




Crowd Forms in LEO

continued from page 1
phone systems include Loral Qualcomm
of Arlington, Va., Constellation Commu-
nications in Herndon, Va., Ellipsat of D.C.
. and TRV in California. _
. Orbital Communications Co. (ORB-
COMM), a subsidiary of Orbital Sciences
Corp of Fairfax, Va., plans to provide
global two-way paging and positioning
priced at under 50 cents for a 200-charac-
ter message transmitted
via a $80-100 million

communications system.

But Leslie Taylor, a telecommunica-
tions consultant and WARC attendee, said
“the need to coordinate with the Russian
global positioning system could impinge
somewhat on Motorola’s plans.”

And while the favorable allocation
clears the first hurdle, the companies still
must secure licenses with the Federal
Communications Commission and indi-
viduval nations world-
wide. But most coun-

constellation of 26 1 tries are expected to

LEOs by 1993. Starsys The a.llocauon qui_ckly follow the inter-
g) CLa:hgchiMd. and was a hands- l‘;“i)cm%g égx}eemem. |

- 0 ’ ampie,

o o5 plan. dOWll v1ctory fOl' proposed og;ne;)g 520

other companies plan-
ning global pagers.

To secure spectrum
for the LEOs and set
free a multi-billion-dol- )
lar satellite communications industry, the
U.S. sent a 70-member delegation to

Spain to negotiate with the 124 countries -

at WARC, ended March 3.

ORBCOMM President Alan Parker
called the allocation “a hands-down victo-
ry,” but Iridium hoped to do better.

Except Iridium, all the other companies
have proposed systems using technology
which would allow them to share the air-
waves with other users if necessary.
Countries opposed to systems which
could wash out their signals imposed a
secondary allocation on Iridium, meamng
Iridium transmissions must yield to exist-
ing users.

Kinzie said his engmeers can build
around the problem and emphasized

. Motorola’s need for investors to loft the

ORBCOMM.

megahertz to the new
communications tech-
nologies Jan. 16 in
preparation for the
WARC. The commission has said it will
expedite the regulatory process and may
grant licenses as early as August.

While some hope that the spirit of
cooperation towards a common goal will
last after the companies returned this
month from Spain, fierce competition
appears more likely.

“We welcome the natural competition
that will flow from this allocation,” said
Iridium President Jerrold Adams. Iridium
hopes to have 100 million subscribers
worldwide by 2000 to pay for its expen-
sive satellite constellation.

Iridium has already proposed a coopera-
tive marketing deal with arch-rival
Inmarsat, the intemational maritime com-
munications cartel that has proposed its
own satellite phone system. ¢
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'DEFENSE WEEK Monday, March 9, 1992

The Pentagon launched &
comprehensive effort last week to
study the military applications of
a new breed of multi-billion dol-
lar, globe-straddling satellite
telephone systems that can beam
calls from one palm-sized phone
to another, according to Penta-
gon and in&ustry sources,

The effort is expected to usher
in a new era where the Pentagon
piggybacks on commercial
phones to fight its battles instead
of using only costly, military-
unique systems.

Assistant Secretary of Defense
for C31 Duane Andrews, who is
heading the initiative, issued a
request for proposals last week
through the Defense Information
Systems Agency seeking industry
analysis of potential Pentagon
use of cominercial systems,

According to Andrews’ RFP,
the department “is planning to
inzreasingly rely on commercial
t satellite communications systems
for general purpose support of its
forces throughout the world in
order to permit the military satel-
lite communications systems to
be more narrowly focused on
providing [C4I] support.”

*A key objective...is to lever-
age the s cant private sector
Investments made for a commer-
clal market, and to determine
how to most effectively use
commercial resources without
adversely affecting military re-
quirements and national secur-
fty," he added.

The move comes hard on the
heels of a watershed meeting in
Spain—also last week—that
paved the way for the new sys-
tems, In a major victory for satel-
lite phone ers, the 124-nation,
U.N,-affiliated Internation-
al Telecommunications Union
(ITU) assigned the embryonic
satellite systems new space in the
increasingly congested . radlo
spectrum.

The new systems will use con-

Y N

S —
Pentagon Hopes To

Piggyback On New

Satellite Phone System

BY ANDREW WEINSCHENK

stellations of low-orbiting satel-
lites to pick up calls from the
earth's surface and then relay
them over other satellites to their

destination.

Without the ITU spectrum al-
location several proposed global
satellite phone systems would
have been dead in the water, ac-
cording to industry sources,

Users of the new phones

bave unparalleled flexibility to

call from any point in the world
to another without using a land
line. An Army truck driver, for
example, sitting in the unmarked
deserts of Saudi Arabia could call
a state-side depot officer walking
around a parking lot for instruc-
tions on repairing a broken water

pump,
ting needs
would still be handled by military
communications, trative
and logistics functions, or about
90 percent of a given force, could
rely on the new phone system.
The new phones also could “‘pro-
vide pre-planned surge capacity
for crisis and low intensity con-
flict support,”’ said the RFP.
The new phone systems also
have sparked interest . among
oint staff officers pushing 2
road effort to improve com-
munications Interoperability and
establish a world-wide network
that regional commanders could
Bl::‘ into at a moment’s notice,
bbed *“‘Command, Control,
Communications, Computers
and Intelligence (C4l) for the
Warfighter,” it was launched in
October by Vice Adm. Richard
Macke, the Joint Staff director
for C4.
Macke briefed Defense Secre-
Dick Cheney and Joint Chief
of Staff Gen. Colin Powell on the
concept Feb. 6. According to one
Pentagon source, the briefing
was ‘‘very well received.”
The biggest selling point of
commercial systems is affordabi-
lity, ‘“*Commercial industry

many war

would foot the bill for R&D. And
we would becoms users on a pay-
as-you-go basis,”’ said one Pen-
tagon source. Military-only sys- .
tems. require huge Pertagon in-
vestments in and are costly
to run because of the limited
nurfil:'e:t%t;uma. ped trying 5
“It's time we stop ng to
be the owner of a world-wide sys-
tem,’’ said Col. David Bryan, of
Macke'’s staff at December spe-
clal operations conference. ‘‘We
no longer need to do that,”
Another key benefit to the new
satellite %hones is interoperabili-
ty. The Pentagon has struggled
for years to blend its complex
network of diverse communica-
tons gear into a single, easy-to-

use system.
Ironically, problems with

interoperability during the Gre-
nada m:sion sprouti::g a popular,
apocryphal tale about an Army
officer who ordered an air strike
by honing the Pentagon with a
calling card,

But commercial ghones that
became a stark symbol of prob-
lems have now become a ray of
hope.

“Interoperability is a key at-
traction,” said one Peatagon
source. ‘*This is world-wide, in-
stant communication, '’

The new phones also would
help reduce the commuaications
logistics burden. ‘“‘Ultimately, the
benefit would be a greatly re-
duced size and quantity of com-
munications gear’* that was ship-
ped to a theater, said one Penta-
gon source, While gulf war com:
munications froved sotid, *“'we
had plenty of time to set up the.

tem,’’ he said. Future con-
:z:xencies may not afford that
luxury.

b Commercial vend%rs Wh% m
ecn eyeing a globe-stra
system for years ﬂ:ve already be-
gun jock for a share of the
new market. Irridium Inc., a sub-
sidiary of Motorola Inc., is pro-
godnx to build a $3.5 billion,
7-satellite system expected to
become fully operational in 1997,
TRW Inc, is proposing a 12-satel-
lite constelflation dubbed *‘Odys-"

sey’* for $1.3 blllion,

Loral Corp., %&.ﬁm—i-
and Consteliation munica-
tions Inc. are all pushing alterna-
tive concepts,
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Mobile industry lands on top |
of Commerce forecast report

- WASHINGTON—Mobile communi-
cations businesses top the list of the
telecommunications industry’s fast-
est-growing sectors [for 1992, accord-
ing to 2 U.8. Depgrtment of Com-
merce report that predicts moderate
growth for most U.3, industries this
year.

The 628-page sfiudy, called the
“1992 U.8. Industxial Outlook,” 81'0-
vides growth projections for 350 U.S.
industries and is written by more
than 100 industry specialists

According to the report, mobile sat-
ellite gervices will/be the most dy-
namic and innovative ssctor of the
satellite service industry, with 1092
revenues of more than $150 million—
up froin $85 million{in 1991. .

The report added that optimism re-
garding new mobild satellita services
remains high, espedially in the areas
" of satellite~delivered cellular telepho-
ny, digital radio and in-flight tele-
communications vig radio.

Intexest in satellite applications
was heightened last year as a result
of the Persian Gulf tonflict, the study
said, and annual revenues from fixed
and mobile satellitp services rose to
$1.2 billion in 1991 from $800 million
in 1990. Total induptry revenues are
expected to reach about $1.5 billion
by 1992, it added. Liikewise, the mar-
ket for satellite ground equipment is.
. expected to climb fiom $1.3 billion in

1891 to $1.7 billionfin 1992.

Leading factors affecting cellular
market growth this year were said to
be nationwide roaming through fur.
ther development of intersystem
handoffs and clearinghouses, com-
mercial availability of dual-mode
equipment and full industry agree-
ment on & uniform digital cellular

B .
1992 cellular senvice revenues are
prédicted to surpads $9.4 million, an
increase of almost 30 percent over
199]& Those‘;ﬁ;im ers will mtcxjonse'
greatly once equipment is in-
stalled and begins| providing higher
gystem capacity i major U.S. mar-
kefs, the report nofed. o




through experimental licenses from
" the Federal Communications Com-
mission. The agency last October
adopted a policy statement on PCS,
noting that part of the spectrum for
the new services should comse from
the 1.8-2.2 GHy band. - .
The Commerce Department pre-
dicted a continuing trend in new pol-

icy developments for 1992, such as

the move toward allowing the region-
~al Bell operating companies more
regulatory freedom. Suth action is éx-
pected to have an important long-
term impact on the structure of the

U.S. telecommunications industry,.
including information services, which |

" the report said will grow at rates
' above those of the national economy

this year.
Howevey, the study noted, the July

. 1991 ruling by U.S, District Court !
Judge Harold Greene to let RBOCs - - ..

| provide information services has add-

- ed a substantial dimension of Uncer-
tainty to all market planning within
that sector. The ruling, now under
appeal, has been the target of opposi-
tion from firms that believe it will let

. tbe RBOCs unfairly compete through

© cross-subsidization and monopolies
over local telephone networks,

Organizations backing Greene’s deci-

sion say the RBOCs can be impor-
tant in developing a mass market for
consumes information sexvices.

The Commeréc Department regort
has been published yearly since 1959.

Ui v

' pated to touch $10 billion by the end

" phone and telegraph equipment,

Cellularequipmdnt sales should in- |
crease whout 2§ percent to $3.5' bil-
lion, it said, attributing growth, in
part, to the introduption of dual-mode
mobile units by njajor manufactur-
ers. ‘ .
Algo, capital invedstment by cellular
operators in their fetworks is antici-

of tha year, & $1.6 Hillion appreciation
over 1991 figures,

The Commercs Department fore-
cast that shipmenty by the radio com-.
munications and{detection equip-
ment industries will grow by about §
gercent this year, jompared with pre-

ictions of stagnhnt sales of tele-

The future of wireless personal
communications ®ervices, or PCS,
will be greatly détermined by key de-
cisions on technolpgy, spectrum and
licensing issues, the report noted,

-Potential operators in-the United
States are‘evaluating the technical
and ecosomic feasibility of PCS
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Three Firms Line Up for Slices of the Spectrum

By Andrew Jenks
STAFF WRITER

As telecommunications traffic rises,
three Washington-area firms are among
many tuming to satellile-based systems to
provide services—and joining the fierce
battle over the increasingly crowded radio
spectrum.

With applications pending before the
FCC—the ultimate arbiter of the nation’s
radio waves—Ellipsat Corp, TV Answer
and Orbital Communications Corp., a
subsidiary of Orbital Sciences Corp. have
proposed new wireless communication
systems that will provide everything from
nationwide paging services to video enter-
tainment on demand.

The three companies, though competing
for different slices of the spectrum, share
one goal: the transformation of the radio
waves into a cheap and widely available
“interactive” communications medium,

They also share a common problem:
“The spectrum is already so crowded,”
says Leslie Taylor, a telecommunications
consultant specializing in wireless tech-
nologies. “Ultimately the fate of these
systems will be determined by the extent
that services can share spectrum.”

ORBITAL COMMUNICATIONS
Orbcomm, as the company is known,
will spend $300 million to construct and
launch a consiellation of 24 low-earth-
orbit satellites. Services will include pag-

ing, messaging, position determination
and remote vehicle location.

“Using one of our hand-held terminals
you might send a two-line message to a
telephone, PC or to another terminal,”
says Orbcomm spokesperson Laura Ayres.
*“A lost hiker might send a message, or an
oil company in Alaska might use the sys-
tem to monitor equipment.”

The company has already signed agree-
ments with Columbia, Venezuela, Canada
and Panama and has *“handshake” agree-
ments with Brazil, Mexico and Japan.
Matsushita will be building Orbcomm’s
first generation terminals. The company
can begin service in mid-1993—assuming
the unlikely prospect of a smooth FCC
approval process.

Subscription fees will start at $300 and
terminals will range in price from $50 to
$200. Each message sent will cost an
additional 50 cents.

ELLIPSAT

Ellipsat was the first company to apply
for a low-earth-orbit satellite. Less ambi-
tious than Motorola’s worldwide “Iridi-
um” satellite-based phone system, Ellipsat
would initially provide coverage for the
North American market. The system will
cost about $215 million to construct and
use 24 satellites.

*“We o0k the position that we could not
build a new system with billions of dol-
lars,” says Dr. David Castiel, Ellipsat's
chairman and CEO. “But we could build a
minimum system that could tie into the
existing cellular network.”

Instead of providing direct service 10

customers, Ellipsat will market to cellular
companies, which in turn will resell the
service. Cost: 40-50 cents per minute with
terminals costing about $900. Given FCC
approval, “We could start building the
system tomorrow,” says Castiel. “We have
proven technology, unlike many of our
competitors.”

TV ANSWER

TV Answer has spent nearly $25 mil-
lion over the last five years in pursuit of
FCC licensing for interactive video data
service, or IVDS. The proposed sys-
tem—which has been tested in the Reston
area—allows viewers to control program-
ming, order videos, shop and pay bills by
pointing and clicking a handheld device at
their television screens.

The resulting command travels via
radio signal through a local groundstation
and satellite link 10 TV Answer’s Reston
headquarters, where it is then relayed to
participating television stations and retail-
ers. The company plans to license its tech-

nology to firms operating in up 10 8,000
*“cell sites™ currently planned by the FCC.
Assuming FCC approval of the concept,
service could begin as early as 1993, with
monthly remal fees of as low as $13 for
the equipment.

All three companies have applied for
the FCC’s “Pioneer’s Preference,” which
gives entrepreneurs and innovators of new
technology preferential treatment in the
FCC licensing process. “It gives the com-
pany that put the hard work into it a
chance,” says Sallie Olmsted, marketing
manager at TV Answer,

Still, any applicant for FCC spectrum
faces a lengthy and expensive legal battle.
And for companies such as Orbital Com-
munications, Ellipsat and TV Answer the
challenge is as much legal and political as
it is technical. Small entrepreneurial firms
lack the resources t0 hire communications
lawyers who can plead their positions
before the FCC. And even if they could,
they would still need to sustain them-
selves during the application process
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Defense firms see satellites as next hot field

Loral, TRW move into market
to offset drop in federal dollars

By DOUG ABRAHMS

Two large defense contractors recently
filed for applications to move into the com-
munications field (or cars and trucks to ofT-
set dwindling federal dollars caused by
budget constraints and the easing of Cold
War tensions,

“It’s a hot market out there,” said John
Pemberton, a satellite analyst with the
Gartner Group. “I've seen a lot of interest
from the defense people. They're looking
for something to do.”

Loral Corp., which picked up Ford
Aerospace this year, wants to launch and
operate 24 satellites to provide voice and
data services for mobile communications.
TRW Inc. of Cleveland, which already
builds satellites for the military, has pro-
posed a 12-satellite system, and Defense
Systems Inc. of Herndon, partially owned
by TRW, wants to be part of another sys-
tem with 48 satellites.

Each of the proposed systems will cost
in the hundreds of millions of dollars.
Herndon-based Constellation Communi-
cations Inc., which includes Defense Sys-
tems, estimated its system will cost under
$300 million, said Bruce Kraselsky,
spokesman. The others declined to name a
figure.

“Clearly the erosion of the military
opportunities is impelling the firms to pur-
sue other markets,” said Wolfgang
Demisch, an analyst at UBS Phillips &
Drew in New York. “(Commercial satel-
lites) is an area that defense companies can
diversify into and maintain their technolo-
gy base.”

How profitable the business will be for
some defense contractors is questionable
because the stiff competition to win con-
tracts will mean lower margins, he said.

The new crop of proposed systems will
employ small satellites, a business that has
grown in Northern Virginia.

“All the new hungry guys applied for
(small) low-earth-orbit satellites,” said
David Castiel, president of Ellipsat Inc.,
which applied last year for a mobile satel-
lite communications license, “It shows a
lot of interest. It shows it is the next wave.,”

Until recently, government agencies
and especially the military were the only
real users of the birds weighing less than

Each of the proposed
systems will cost in the
hundreds of millions of

dollars.

1,000 pounds. But a little over a year ago,
Orbital Sciences Corp. filed an application
with the Federal Communications Com-
mission to provide a communications ser-
vice to cars for emergency messaging
using a small satellite system.

A few others followed, but the project
that caught the defense contractors’ eyes
was Motorola’s Iridium communication
system, which would require more than 70
small satellites and cost more than $2 bil-
lion. Defense contractors waged a heavy
battle to become a part of the project, and
Lockheed eventually won.

“They were banking very heavily on this
Iridium thing,” Pemberton said.

A window opened for other companies
to enter the game when Geostar Corp., a
Washington provider of satellite location
and messaging services for trucks, liqui-
dated this spring. Because space on the
radio spectrum is so jammed, the FCC

_opened the space for other uses and

received a number of proposals.

Enter Loral, TRW and possibly others.

“There are very few ways that the large
aerospace companies can crack the small
satellite market” because their overheads
are too large and some don't have the
expertise, said Stuart McCutchan, an edi-
tor at Defense Mergers and Acquisitions.

“Given that, you'd expect the big guys
to buy up the little guys. Oddly enough,
that hasn't happened.”

But Loral has paired up in a satellite sys-
tem with QualComm Inc., the San Diego
company that is the only one actually oper-
ating a mobile satellite communications

r.-

business. Loral, through Ford Aerospac
has been in the satellite business for
while, Demisch said.

“For them to be active is certainly not
surprise,” he said.

Neither is TRW, which makes satellitc
for the military, said industry analysts.

“TRW has bid on (building) our sate
lites. They want to break into the comme
cial satellite market,” said Ru!
Pritchard-Kelly, a spokeswoman f
American Mobile Satcllitc Corp. T!
Washington company is a consortium co’
trolled by Hughes Communications ar
McCaw Cellular, which is the on
licensee to provide full mobile satelli
communications services.

Until recently, the mobile communic
tions market was thought to be dominat
by American Mobile — using large, S1i
million satellites — and Motorola’s Iric
um system employing little ones. Th
seems to be changing as Americ:
Mobile’s license was placed in jeopardy !
a recent U.S. District Court decision qut
tioning the FCC granting it a monopo
status. And analysts have started questio
ing lridium’s project as too costly, t
high-tech and requiring too much space «
the spectrum.,

All of the proposed systems need licer
es and frequency allocations from the FC
before operating, and another one from t
World Administrative Radio Conferen
to operate internationally, which requir
at least a year's wail.

Industry watchers say the market f
mobile satellite communications is gro®
ing fast but probably cannot sustain all t
proposals and some will be weeded out.

Besides Loral’s and TRW's proposa
others include:

¢ Defense Systems, which has paired:
with Pacific Communications Scienc
Inc. of San Diego and Microsat Laun
Systems uf Heoindon.

» Orbital Sciences, which wants to lo
up 20 satellites each only weighing 3’
pounds, for location and limited messa:
ing services.

¢ StarSys Inc. of Washington, whic
filed for a similar scrvice with 24 satellitc

e Ellipsat, which plans a much cheap
system, costing less than $100 million. T!
Washington company plans to market :
services to cellular companies so they c:
provide long-distance services to their c
tomers.

¢ American Mobile, the only one tt
wants to use two large, geostationary satc
lites.

¢ Motorola’s Iridium, which would v
77 satellites and cost about $2.3 billion.



